Background. Almost half of India's children under 3 years of age are undernourished and at risk for illness and death. Poor complementary feeding practices contribute substantially to the problem. Promoting appropriate feeding practices is critical for ensuring child survival, health, and nutrition. Nutrition education is a feasible intervention and has the potential to help achieve the Millennium Goals, provided it is implemented appropriately. However, in existing programs, education is too generalized and based on information transfer.
Introduction
Undernutrition affects all age groups in developing countries, with infants and children being the worst affected. In India, 38% of children under 3 years of age are stunted, 19% are wasted, and 46% are underweight [1] . The first 3 years of life are the most crucial, with the risk of malnutrition setting in during late infancy. Undernutrition has a multifactorial etiology, although inadequate quantity and poor quality of the diets fed to children are important causes of childhood undernutrition. Deficits in energy, protein, and micronutrients such as iron, zinc, calcium, and β-carotene have been linked to improper feeding practices [2, 3] .
It is therefore important to implement strategies for improving the nutritional status of infants and young children. Key nutrition messages related to child feeding need to be disseminated among mothers. Nutrition education trials have highlighted the positive impact of nutrition education on maternal knowledge regarding child feeding in many communities [4] [5] [6] [7] . The nutrition education approach is most effective when it is focused on behavior change and not merely on information transfer, since changes in attitudes and behaviors toward child feeding are reflected by the adoption of appropriate feeding practices.
Moreover, nutrition education is cost-effective when appropriately planned and delivered to help empower mothers to protect their vulnerable children [6] . In this context, need-based, situation-specific educational inputs were provided to urban slum mothers or caregivers who were followed up intensively to facilitate adoption of appropriate feeding practices and improve the nutrient intakes of young children.
Methods

Ethical approval
The study was approved by the Research Committee of the S.N.D.T. Women's University.
Location of the study
The study was conducted in five slums located in Mumbai city, where no educational intervention had been initiated. These slums were adopted by a voluntary organization, the Child Eye Care Charitable Trust.
Selection of the sample
Families with one or more children aged 6 to 36 months were identified through a door-to-door survey. A total of 525 mothers or caregivers of children aged 6 to 36 months who were receiving complementary foods were approached. Among these mothers or caregivers, 414 were willing to participate and were recruited for the study after giving informed consent. Of these 414 mothers or caregivers, 398 completed the study. Only one child per family was included. If the family had more than one child in this age group, only the youngest child was included in the study. Children with chronic or major illnesses were not included.
Data collection
The mothers or principal caregivers of the children were interviewed at baseline by the investigators. Information on knowledge and feeding practices and the food intakes of the children was obtained. Details of feeding practices included age at introduction of complementary foods, frequency of feeding, amount and consistency of foods, and special additions made to the child's diet, with emphasis on micronutrient-rich foods and consumption of tea or coffee. Food intake on the day prior to the interview was recorded using 24-hour recall with the help of food models. The mothers or caregivers reported intakes in household measures, which were then equated to standard measures. The 24-hour recall was validated against the weighed food intakes previously studied by the Department of Food Science and Nutrition, S.N.D.T Women's University, for 50 children from similar socioeconomic backgrounds. Intakes of energy, protein, fat, iron, and β-carotene were calculated by hand using nutritive values provided by the Indian Council of Medical Research [8] .
Intervention
Gaps were identified in the mothers' or caregivers' knowledge and practices, and a need-based, situationspecific intervention was planned and implemented by trained field staff under the supervision of the project team ( fig. 1) . The field staff were trained for about 1½ months prior to the intervention. The intervention was carried out over a period of 3 months.
Group education
Intervention commenced with group education sessions with weekly follow-ups. Three education sessions were conducted once every 2 weeks with 8 to 10 mothers or caregivers per group over a period of 6 weeks. The sessions focused on the importance of nutrition in early life and its relation to quality of life; the amounts of complementary foods needed to provide the nutrients required for growth and development and the amount and frequency of complementary feeding according to age; nutrient density, consistency, and viscosity of complementary foods; and adverse effects of tea and coffee.
FIG. 1. Process of intervention
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Delivery of education in groups
Individual, home-based follow-up on weekly basis using checklist The mothers or caregivers were taught and encouraged to include commonly available food sources of energy, protein, iron, β-carotene or vitamin A, and calcium, such as milk, curds, buttermilk, pulses, eggs, mutton, fish, green leafy vegetables, vitamin C-rich fruits, and yellow or orange fruits and vegetables, in the children's diets. Low-cost audiovisual aids and innovative models, food displays, and booklets on nutritious recipes were specially developed to facilitate understanding of the amounts to be fed in relation to stomach capacity. Lifesize dolls were used to explain physical growth and body size. The sessions were participatory and used demonstrations, games, activities, and puzzles to retain the interest of the mothers or caregivers and to facilitate the free exchange of information.
Follow-up
After the group sessions, from week 7 onwards the fieldworkers undertook individual, home-based, weekly follow-ups, over 6 to 8 weeks, to assess whether the mother or caregiver had adopted the favorable practices advised, reinforce appropriate practices, and identify practices that were not adopted and sensitize the mothers or caregivers to the importance of adopting these and their relevance to the child's health and growth. A simple checklist was developed and used at each follow-up to record information about current feeding status, including number of feedings, amounts (in household measures) of the various foods given, consistency of foods given, improvement in qualitative aspects, if any (e.g., special additions made to the child's food, increased intake of micronutrient-rich foods, or use of processing techniques to enhance availability of micronutrients). When possible, the fieldworker observed the child during feeding.
Assessment of efficacy of intervention
In order to assess the impact of education, data were collected by the investigators at weeks 5 and 6 (first follow-up) immediately after the group sessions, at weeks 9 and 10 (second follow-up), and at weeks 13 and 14 (third follow-up) using the checklist and food models. Household measures were used to estimate volumes of liquids, which were then equated with standard measures (cups and spoons) to quantify intakes. Data collected at each follow-up were compared with data collected at baseline to study the impact of the intervention.
Statistical analysis
Data were analyzed with SPSS, PC version 1. The chisquared test, analysis of variance (ANOVA), and the paired t-test were used to examine the impact of the education on feeding practices and determine whether children's intakes had improved at each follow-up. 
Results
Profile of the sample
Feeding pattern of the child
The majority of the children (82.8%) were partially breastfed at baseline, 17.2% of the children were not breastfed, and 67.4% were fed animal milk. Fifty percent of the children were given family food without modification. The mothers or caregivers cited reasons such as the child "does not eat much, " "does not eat separately, " or "prefers family food" for not modifying the family food. A small percentage of mothers or caregivers (7.8%) gave the child modified family food, and the rest (42.2%) prepared special foods such as softcooked rice and pulse (khichdi) or semolina cooked with fat and sugar. Modifications included making foods such as dal and vegetables less spicy (3.1% of mothers or caregivers) and feeding soft-cooked rice to make it "acceptable to the child" or "get the child used to eating solids" (4.7%). Forty-five percent of mothers or caregivers excluded spicy, oily, or cold foods from the child's diet because they were believed to cause cough or cold.
In addition, about three-fourths of the mothers or caregivers (79.7%) fed locally manufactured, readymade snacks such as chips, puffed rice, biscuit, or a type of crisp puff (khari biscuit). At baseline the mothers or caretakers spent from Rs. 1 to 25 on these foods, with a mean of Rs. 7.5 ± 4.6 and a median of Rs. 10; 20.2% spent at least Rs. 10 a day, and 17.2% spent Rs. 2 to 5 per day. One-tenth of mothers or caregivers gave commercial weaning foods, spending Rs. 100 to 300 per month (approximately US$2 to 6) on these foods.
The number of feedings of complementary foods varied from 1 to as many as 7 per day, with a median of 4 and a mean of 3.5 ± 1.3 per day. When the mothers or caregivers were asked how many feedings should be given per day, 50% said three and 48.4% said at least four. However, in practice one-fifth of the mothers or caregivers gave one or two complementary feedings per day, 25.0% gave three, and the rest gave four or more.
Diet during illness
About two-thirds (68.7%) of the mothers or caregivers continued to feed a child unmodified family food during and after the child's illness. Of the remaining, 20.3% gave the child only breast milk or animal milk, 9.4% reduced the amount of solid foods, and 1.6% gave the child soft-cooked foods.
Nutrient intakes from complementary foods
The intakes of energy, protein, fat, iron, and β-carotene from complementary foods were compared with recommendations of the World Health Organization (WHO) [9, 10] separately for partially breastfed and nonbreastfed children (table 1) .
Among partially breastfed children, the mean energy intakes from complementary foods were close to the estimated needs for those with "average" breastmilk intake. The percentage of energy needs supplied by complementary foods, assuming average breastmilk intake, was approximately 75% for infants 5 to 8 months of age, 82% for infants 9 to 12 months of age, 79% for children 13 to 16 months of age, 69% for children 17 to 20 months of age, and 108% for children above 20 months of age. However, when the mean energy intakes were compared with the recommendations for children with "low" breastmilk intake, the adequacy of complementary foods was much lower. The mean protein intakes of children in all age groups were higher than the estimated needs according to WHO, regardless of the amount of breastmilk intake. However, the mean iron intake was extremely low (one-fourth to one-third of the requirements) and did not increase with increasing age. The intake of β-carotene from complementary foods was higher than the estimated needs for children with average breastmilk intakes. However, the intakes were lower for all age groups with low breastmilk intake. Among nonbreastfed children (table 1), the energy adequacy of complementary foods (i.e., the percentage of estimated needs supplied by the food) decreased with increasing age from 93.3% for children 12 to 16 months old, to 67.6% for children 17 to 20 months old, to 49% for children 21 to 24 months old. Protein intakes were higher than the RDIs (Recommended Dietary Intakes estimated needs for all age groups; however iron intakes were about one-fourth of the RDI estimated needs for children between 12 and 24 months. Similarly, β-carotene intakes were highly inadequate, especially for 21-to 24-month-old children. Among the 9-to 11-month-old children, requirements for all the nutrients except iron were met. It must be noted, however, the number of children in this age group was too small for the data to be considered representative.
Changes in feeding practices during follow-up
Favorable changes in feeding practices were seen during the three follow-ups. At the first follow-up, the majority of mothers or caregivers gave two or three feedings of complementary foods per day ( fig. 2) . At the next follow-up, the percentage of mothers or caregivers giving only two feedings decreased, and a higher percentage gave three or more feedings. Most infants below 12 months of age were given complementary foods once or twice a day, whereas children above 12 months of age received two or three feedings per day. During followup, the number of daily feedings increased by one or two for both of these age groups.
Significant increases were seen in the amounts of (table 2) . The difference in the mean amounts fed between baseline and consecutive follow-ups was statistically significant (p < .05) for most of the foods, although there were no significant differences between the second and third follow-ups. The amount of water fed to the children between meals also decreased slightly. The percentage of children receiving foods such as curd, milk, egg, and animal meat increased slightly after the intervention from 0% to 3.7% for curd (χ 2 = 3.77, p < .10), from 67.4% to 79.1% for milk (χ 2 = 3.492, p < .10), from 10.4% to 12.8% for egg (not significant), and from 7.0% to 9.3% for meat (not significant).
In urban slums, mothers often give diluted milk to children, thus reducing the nutrient density. In the present study, 68.4% of the mothers or caregivers diluted the animal milk fed to the children, with the ratio of milk to water varying from 1:1 to 1:10. Hence, the mothers or caregivers were advised to feed undiluted milk. The results indicated a favorable impact of education, since at the third follow-up, only 20% of mothers or caregivers continued to dilute animal milk. However, these mothers or caregivers diluted the milk to a lesser extent (table 3), although the results were not statistically significant.
Dal (a liquid pulse preparation) is an important source of protein in Indian diets. All except 19 children were fed dal; however, 57.4% were given 100 mL or less of the cooked liquid preparation, which was dilute. During the intervention, the mothers or caregivers were advised to prepare thick dals or gruels to ensure adequate nutrient density, and a significant improvement (χ 2 = 82.239, p < .001) was observed during follow-up (table 3) .
During the intervention, the need to feed a combination of cereal and pulse to improve protein quality was emphasized. At baseline, only a small percentage of mothers or caregivers incorporated milk or curd in chapati (flat bread from wheat flour) dough, khichdi (soft cooked rice and pulse mixture) or dal and rice fed to the child. During follow-up, it was observed that the majority of the children received dal and rice or dal and chapati, with some children receiving a combination of cereal and vegetables either prepared together in a recipe or prepared separately and served together. After the intervention, the percentage of children receiving cereals and pulse with a vegetable and/or curd increased significantly (table 4) . Further, to enhance the energy density of food, the mothers or caregivers were advised to add small amounts of sugar or jaggery and oil, not exceeding 2 teaspoonfuls per day. The percentage of mothers or caregivers adding sugar or jaggery increased from 28.0% at baseline to 61.1% at the third follow-up (χ 2 = 10.65, p < .05). The amount of sugar or jaggery added varied from about 1 or 2 g to about 30 g. Similarly, the percentage of mothers or caregivers adding oil increased from 36.1% at baseline to 72.1% at the third follow-up (χ 2 = 37.265, p < .05). The percentage adding oil to dal increased from 12.5% to 68.8% (χ 2 = 62.609, p < .01), and the percentage adding oil to chapati dough increased from 44.7% to 74.5% (χ 2 = 11.4, p = .01). The percentage applying fat or oil to the chapati during shallow frying increased from 23.3% to 83% (χ 2 = 48.53, p < .01). The amount of oil added increased from almost nil to approximately 3 g, contributing about 27 kcal. The addition of oil would also improve β-carotene absorption.
During every visit, the importance of including sources of micronutrients, specially vitamin C, iron, and β-carotene-rich vegetables (carrots and green leafy vegetables) and fruits (tomato, orange, papaya, and guava), was impressed upon the mothers or caregivers. These practices improved, since the percentage of children given such foods increased considerably during follow-up (table 5) . At baseline, 16.7% of children were given green leafy vegetables and 8.3% were given carrots. At the first follow-up, 40.9% of the children were given green leafy vegetables and 44% were given carrots. Further, at the third follow-up, the percentages of children receiving these foods increased to 87.6% and 52.1%, respectively, although chi-square analysis showed no significant difference. The amounts fed to the children also increased during each follow-up (table 5) . At the first follow-up, 47.9% of children were given more green leafy vegetables and 34.3% were fed larger amounts of carrots. Similar trends were observed for all fruits, including those rich in vitamin C and/or β-carotene. At baseline, only 25.8% of children were given any fruits containing vitamin C and/or β-carotene and 62.5% were fed other fruits, such as banana and sapota. During the follow-up, a gradual increase was seen in the number of children in whose diets these fruits were introduced. At the third follow-up, 50.5% of children received vitamin C-or β-carotene-rich fruits and 85.4% were given banana or sapota, although the results were not statistically significant. As in the case of green leafy vegetables, the amount of fruits given also increased (table 5) . Further, the frequency of inclusion of fruits improved. Almost one-tenth of children received yellow or orange fruits daily, and 23.4% were fed these on alternate days, with statistically significant differences in the mean amounts of these foods fed to the children at baseline and subsequent follow-up (p < .01).
The availability of micronutrients from Indian diets is generally poor. Therefore, the mothers or caregivers were taught measures to improve bioavailability, such as the use of enhancers like lemon juice or tomato, reducing intake of tea, especially with meals, and techniques such as germination, malting, and fermentation. After the intervention, a higher percentage of mothers or caregivers adopted practices to improve micronutrient availability. The percentage of mothers or caregivers adding lemon juice increased from 3.1% at baseline to 19.8% at the third follow-up (χ 2 = 49.433, p < .01), and the percentage including tomato increased from 52.0% at baseline to 81.3% at the third follow-up (χ 2 = 19.423, p = .022). The percentage of children given tea or coffee decreased from 50.1% at baseline to 8.4% at the third follow-up (χ 2 = 8.438, p = .038). A gradual increase occurred in the adoption of techniques such as soaking (from 16.7% to 43.8%; χ 2 = 12.35, p < .05), germination (from 54.2% to 79.2%; χ 2 = 7.5, p = .058), fermentation (from 52.1% to 79.2%; χ 2 = 7.85, p = .049), and malting (from 0% to 10.4%; not significant). Data on the consumption of ready-made snacks indicated that 58.1% of children consumed smaller amounts of such foods at the third follow-up than at baseline (χ 2 = 38.865, p < .01). However, 39.5% continued to be fed the same amount.
Discussion
The baseline findings of this study showed that poor complementary feeding practices result in nutritional inadequacy, with children who do not receive any breastmilk being worse off. To a large extent, this nutritional inadequacy can be attributed to lack of appropriate knowledge among mothers or caregivers. The issues to be addressed are quantity, nutritional quality, and density of complementary foods rather than frequency of feeding. Hence, an intensive intervention was implemented to educate mothers and caregivers about appropriate complementary feeding. The intervention consisted of group sessions followed by regular, periodic follow-up with mothers or caregivers on a one-to-one basis for monitoring and further education. The results indicated that such intervention helps to sensitize mothers or caregivers and brings about favorable behavioral change that improves the dietary quality and nutrient intakes of young children in urban slums. The efficacy of the intervention was assessed during the weekly follow-ups using a simple checklist in terms of the type, amount, and frequency of various complementary foods given to the children, with emphasis on the inclusion of micronutrient-rich foods, adoption of techniques to improve the availability of micronutrients, and improving nutrient density. Significant changes occurred in all these measures. Improvements were seen at each subsequent follow-up, indicating that reinforcing these messages periodically is important to ensure that mothers or caregivers adopt appropriate complementary feeding practices.
The frequency of feeding complementary foods increased by one or two feedings per day. Infants in the 6-to 8-month age group should be given two or three feedings per day, and children above 12 months of age should be given three to five feedings per day [8] [9] [10] [11] [12] . By the third follow-up, more than three-fourths of the children (89.6%) were given at least three complementary feedings per day.
Increments in the amounts given of staple foods such as rice, dal, and chapati, as well as milk, eggs, meat, fish, chicken, and fruit, helped to ensure increased intakes of energy, protein, fat, iron, and β-carotene. Kapur et al. [6] observed that educational intervention given to mothers in Delhi, India, resulted in higher intakes of energy, protein, and iron among the children. Similarly in rural Haryana, India, Bhandari et al. [13] observed that education resulted in the addition of oil, which enhanced the energy intake of children.
Similarly, in the present study, mothers or caregivers were advised to add moderate amounts (not more than 2 or 3 teaspoonfuls/day) of oil, sugar, or jaggery to the child's diet to improve the energy density without increasing the bulk. Gradual increases were seen in the amounts of these foods added. The mothers or caregivers were advised to include jaggery in the child's diet, since it is a good source of iron whereas sugar provides only energy. However, very few mothers or caregivers used jaggery, probably because it is more expensive than sugar. Some mothers or caregivers were also apprehensive about its acceptability. A few mothers or caregivers added as much as 30 g of sugar per day. Therefore, mothers or caregivers need to be cautioned about the liberal addition of sugar and to be advised about the upper limit for addition of both sugar and oil to children's diets.
Although the children were given increased amount of food, the increment was not sufficient to bridge the gap between intake and requirements recommended by WHO [9, 10] . This indicates that there is a need for further interaction with the mothers or caregivers to bring about behavioral change to ensure that their children's nutrient requirements are fulfilled.
The mothers or caregivers of nonbreastfed children were also advised to include milk and milk products in the child's diet to ensure adequate calcium intake. Prior to the intervention, mothers or caregivers cited reasons for not giving milk such as "the child does not like milk, " "whenever animal milk is given the child suffers from diarrhea, " or "it is expensive to buy animal milk for the child. " After the intervention, 85.4% of mothers or caregivers included milk in the diet, with most children receiving 100 mL per day. The mothers or caregivers were also advised not to dilute the milk. However, this practice was continued by a few mothers or caregivers, probably because of financial constraints. In slums, there are some families with inadequate purchasing power. This issue also needs to be addressed in existing programs.
Other nonvegetarian foods that are rich sources of micronutrients, such as iron, zinc, and certain amino acids, were not included in the children's diets at baseline because of the belief that these foods are difficult to chew and digest. Similar reluctance to introducing nonvegetarian foods was observed by Brown et al. [14] in Bangladeshi mothers. It was observed that almost one-third of the mothers introduced nonvegetarian foods to their children's diets, with the amount ranging from one half of a piece to two or three pieces of mutton or fish.
Interactions with mothers or caregivers during follow-up revealed that they tended to restrict the feeding of whole pulses. The mothers or caregivers were taught techniques such as soaking, fermentation, germination, and malting to improve the digestibility of legumes and bioavailability of the micronutrients and were encouraged to include legumes in the children's diet. A considerable number of mothers or caregivers adopted these practices, indicating that continued interaction and reinforcement helps to bring about behavioral change.
Inclusion of micronutrient-rich foods was emphasized, because the children's diets were generally deficient in these foods. Intake of carrots was low at baseline (8.3%) and increased by the third follow-up to 52.1%. Consumption of β-carotene-and vitamin C-rich fruits also increased. However, some mothers or caregivers did not give these fruits because they were still apprehensive that fruits such as orange, sweetlime, and guava might cause cold and cough. These fruits are also relatively expensive. Further, the addition of lemon and tomato was stressed to improve the availability of nonheme iron from foods of plant origin. At baseline, none of the mothers or caregivers were adding lemon juice to the food. By the third follow-up, one-fifth of the mothers or caregivers added lemon juice, and the majority incorporated tomato. The mothers or caregivers who did not use lemon juice believed that the child would catch cold if lemon juice were included in the diet, whereas others reported that they forgot to add lemon juice to the child's food.
The mothers or caregivers were persuaded to reduce or eliminate beverages such as tea or coffee, which they generally use to soften the cereal-based staple preparations such as chapati, biscuit, pav, and khari (crisp puff) rusk. This practice needs to be discouraged, because the tannins and other phenolic compounds in tea inhibit absorption of iron from these cereal-based foods. Through the intervention it was possible to discourage this practice to a considerable extent.
The mothers or caregivers were also giving readymade snacks that not only are nutritionally inadequate but also are prepared unhygienically. This would increase the risk of infection and thereby adversely affect the nutritional status of the child. The mothers or caregivers were advised to reallocate money spent on buying these foods toward purchase of nutritious foods such as fruits or vegetables. Consumption of ready-made foods decreased during the intervention. This can be regarded as a positive trend, indicating that mothers or caregivers can be persuaded to spend their available resources judiciously.
The amount of water given to the children, particularly before and between meals, decreased. This is a favorable trend, since water would displace food intake. The mothers or caregivers were encouraged to replace water with more nutritious liquid preparations such as dilute buttermilk or lemonade or dal water so that the child's fluid intake will not be compromised. Thus, one-to-one interaction with mothers or caregivers can bring about changes in dietary intakes and patterns of feeding of the children.
Guldan et al. [5] reported that feeding practices and growth improved in rural China after nutrition education was provided for 1 year. They focused on change in individual behavior and not merely propagation of the message. The present study also focused on changing individual behavior regarding complementary feeding practices. An overall positive impact of nutrition education on feeding practices was observed, with favorable changes in the variety, quantity, and nutritional quality of complementary foods fed to the children.
These improvements in the quality and quantity of children's diets were the outcome of education and regular interaction with the mothers or caregivers, which enabled most of them to understand the needs of their children. Periodic reinforcement helped to bring about a gradual change in the practices of most mothers or caregivers. The strategy of regular, weekly interactions and informal discussions with mothers or caregivers adopted in the present study ensured behavioral change among the mothers or caregivers. This strategy can be replicated on a larger scale in various governmental and nongovernmental programs in urban slums, with some situation-specific modifications. In India, the Government's Integrated Child Development Services aim to provide nutrition education and growth monitoring and promotion services through paid fieldworkers (anganwadi sevikas). The duties of the sevikas include weighing the children, making home visits, providing nutrition education, and counseling mothers. Each sevika works with approximately 250 families. Previous studies conducted in the Department of Food Science and Nutrition, S.N.D.T Women's University, show that the majority of the sevikas in urban areas work with 20 to 35 children 0 to 3 years of age. It would be worthwhile to train these sevikas to have regular interactions with the mothers, with meaningful and situation-specific focus on gaps in practices, making them an integral part of existing Growth Monitoring and Promotion programs. The impact of education was assessed in the present study by using a simple checklist to reflect qualitative and quantitative changes. The checklist was a useful tool for ongoing monitoring, education, and reinforcement.
Such a checklist can be used by the fieldworkers to assess changes in practices, supplemented by observations during the home visits. In programs having an inbuilt Growth Monitoring and Promotion component, changes in weight and nutritional status can be used to study the impact of the education and counseling. The study clearly indicates that general messages for mere propagation of knowledge are not enough to induce behavioral change. Appropriate strategies adopted during intervention can help in alleviating the nutrition problems common in low socioeconomic settings in developing countries.
